Amyloid beta-peptides increase annular and bulk fluidity and induce lipid peroxidation in brain synaptic plasma membranes.
Amyloid beta-peptides (A beta) may alter the neuronal membrane lipid environment by changing fluidity and inducing free radical lipid peroxidation. The effects of A beta(1-40) and A beta(25-35) on the fluidity of lipids adjacent to proteins (annular fluidity), bulk lipid fluidity, and lipid peroxidation were determined in rat synaptic plasma membranes (SPM). A fluorescent method based on radiationless energy transfer from tryptophan of SPM proteins to pyrene and pyrene monomer-eximer formation was used to determine SPM annular fluidity and bulk fluidity, respectively. Lipid peroxidation was determined by the thiobarbituric acid assay. Annular fluidity and bulk fluidity of SPM were increased significantly (p < or = 0.02) by A beta(1-40). Similar effects on fluidity were observed for A beta(25-35) (P < or = 0.002). Increased fluidity was associated with lipid peroxidation. Both A beta peptides significantly increased (p < or = 0.006) the amount of malondialdehyde in SPM. The addition of a water-soluble analogue of vitamin E (Trolox) inhibited effects of A beta on lipid peroxidation and fluidity in SPM. The fluidizing action of A beta peptides on SPM may be due to the induction of lipid peroxidation by those peptides. A beta-induced changes in neuronal function, such as ion flux and enzyme activity, that have been reported previously may result from the combined effects of lipid peroxidation and increased membrane fluidity.